1. %w<D#Mftm 

2. mm&momm 

m\5]±f)m&t>nTu& 0 mmm^y^thxit. m&&&m<DMmmm&$£ 
mm^^-t^mm^y^tm^mvm^mmMM^m^ cbtf, mr (Magn 

etoresistive) it^fefETo ) $ttl>S4A^ H t^mmLTcmm^m^m 
iHK^A7h«<ffl^f>nTl>5. MRifilTtl ll^rl«^f&ifL (An 
isotropic Magnetoresistive) M^ffl^feAMRlfi, g^c^^Stn: (Gian 
t Magnetoresistive) ^ffl^cGMRift^O, AMR^f^ffl^fcS 

S4A7FttGMRA>y^^nS. AMRA^^t ®fS@^S^l^tf 
>yh/ W>f) 2 £M;l£?te^y F£bTfiJffl$tl> GMRmHIJ, SIB 

F©f£tg£ft±Si*5#$£<hLTfcJ:> MRlSAMRl^ 5> GMRl 

§c $m^y^(D\mo^^mm^m^m^^\zu, umvyy^^m^^n 
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&ffim&£zt-k$mm<D2LT'<T u >zfm~e<Dm&wi$ 2 □ y^^y^ pay 
^m$z~em< Lfcmb? vzmmmm^y F&nm-r z\n&m 

T&tiMD^mtLTlit, A°^->ijiI, mz, XD-h/Wh (Throat Height) 
H £ A ^ >X J; < Jgj&T 5 £ £ o 

m^mmm^miz-r^mmm^y wzm&znz&fttvTU. 

, mm^y^iz-D^x^ nmh^v2(Dmn^ mmm^omz^f-^^m^ 
^Ajr^^mmz^-^^mum^^m^^m^r^^-n-y^ h#tt© 

|6]±, Y^yy^B >v7 h (Non-linear Transition Shift) <Dfa±M 

tz.?>7:\ xzmmmizm^^n&mtmBmmm^y viz, -m. 

H£T, 03 4AS^103 7A, 0 3 4 B L0 3 7 B, £ <££X0 3 8 £ 

&43, 03 4A£V*L0 3 7A&iX7^7U>^®K:Sit&8rffi£^U 03 4 

£©®Ba^£rTO, £T\ 03 4A& c J;l£03 7 BtiiLfcJ;^(:, m%-\ZT 
K • h* (Ai 2 o 3 -TiO cboasS 

tKl 0 1(D±\Z. MZ-tZTJl'^ (A 1 2 0 3 ) £D&£M&Sl 02$, &J5~ 
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nm©I^{lM1-§„ mz. Tiy"^F^t^7ll0 4®±i:, W£ffl<Z> 
MRifl0 5§, i+nm©J|^tMt§o T^y-iPF^t >y7°l 

1 0 4 ©±lC, MRif 1 0 5 \Z%%mzW^^tl^>— M(DMUm 1 0 6 $^i& 

T^V";i/F^^^-7°Ml 0 4, MRlf 10 5^11110 6© 
±\Z, 7JHtM1^4i;D^5±^y^H^t77°Il 0 m%-& 
^«^'J>^lJ:oTM^ MRifl 0 5^y-JPH^77Bl 0 4, 
1 0 7|*lKUi^r£o 
)k\z. ±Iy-JVF^7 7ll0 7©±t:, It#*ffi^£>&D, 

tiai^\y \*<DMjj\zm^znz±&i'-)v\*mmTmmm (ot, tms 

g<hfHTo ) 10 8$, 1&3 tim<Dm&\ZMf£'t2>o 

wz. 03 5am^3 5b\z^ltz£o\z, ymmmm 1 o s o)±\z, m 
mm. m?iUT)v^j~m<kvf£mm^y7°mi o 9$o. 2^1110^1:1 

^ym 0 9(d±\z, mm^y pm(DMmm£vt£z>±mMm?-y7°i 1 0$ 
, 0. 5-1. 0 umomwzMjfct&o z.(Dh^nmz, ms&Mi&<Dfrtb<Dx 
h*-;n 0 9 a<D±\z, m&j&m<Drc.®ommtnfrt>u&m&mi 1 

9 

mz, 03 6A43j;^03 6BI;^bfcJ;5}:, ±MS^7'llom 
# <h IT, ^^SU^tioT, IE^ty7'I10 9<!:TIIIil0 8 

10), ten^^si 0 9*«tr;TMfiii 0 8 o-Bo&wm&mmz 
^m^mizmm^nrzmmn, hja (Trim) mmtmxtiz. 
mz, &mz, M%.tt7)]s5.±m£Qi3i2>%mmi 1 1$, &j3^m(Djiw- 

^ts, ^ct, 2i0«5Sii 11$, ±g^s^^yi 1 O^irllttil 1 
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9 (D^m \z m z> £ Tii bT^tftt & o 
mz, ^mtzntztimmi 1 io±fc, #u^^ <cu) io^^ii© 

ItSo mz, 7*M/^XMl 1 3©±iC, f§2JI@0«|XI-r;H 1 4£ 
f^t5. 1 3^«t^n-r;H 1 4±fcl, 7^M/y 

0 3 7A£>J;^0 3 7BC^Lfc^-5H, ±gH8S^y 7 1 1 (K 7;t 
h l/^X M113, 115 %>£.Tfm&M 119 (D±t, f5i^\y Fffltf»ft# 
^!lxttV\ 0 "TD-r (N i F e) iD&^lMIll 1 6 }fc\Z 

, iMili l 6©±t, 0ij^ffT;^ t J; D ^^.t-A-n - M l l 7£ 

i3 8(t 0 3 7 A&£££0 3 7Bi^bfcIlItA7 F?it^CD¥®0T& 
^TliitS, 0 3 9 ttiW®X7^^X7^7'J >^MOM©^J$ 

^-fj£®0T&£ o ^(D0{c^bfcj:-5 x^-r^i 2 ofcssttsxy^yu 

tlTl^o 0 3 9^V5T, ft^l 2 1 a&ibgfc£^U 1 2 1 MSIHJgB 

^LT^-5c X7^f^l2O0SIMS (0 3 9^^±i(DS^ 

) «T$^TX7^7U>^I©ifi§0fiIl:li»lll8llAyH$f l 2 2 

#M£tvw£o z\(Dmmmm^y ^m^i 2 2©^^ wmsm3 1 a& 

i^l3 7BI;SLfcj;5l;^T^?, 0 03 9 {^T^Agi^ i3 7Bi:M 
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A-tmtn&y'uyp&ftm-r&o $t\z. z-cD^-izMLxmrn-hnn^n-DX 

X7^7'J>^I^Mb, ftE&l 2 1 a^cfc^Ml 2 1 b§MT5 

o A*-^»fbT#X^-f^l 2 OlCfrfflrTSo 

04 0ft fBil^l 4 O^ihbTV^^iC^^^X^'1'^1 2 0 £f2H 

, 0 3 904 0 -4 0S£Br®T^LT^5, B4 HI m3 9\Z&tf%>± 

MftZ&TcX?-!?! 2 O^IWS, 

MM1 2 7f^It^^$tlfc^^A^ FP^l 2 2^T#^c$tlW£ 0 IfeU 
££1 2 7©*g|^W-A-ri-hJil 1 7T&£ 0 

14 0^514 1 }^bfcX7^f^l 2 om T^>-;V1^®10 3, T 

mmmmi os, Jb^s^^yi 1 o, ±&mmm 1 1 6#©jg^*^ih-r 

Sfc&K. X7^7 <J>^®^ ^-¥ ; E>F^-r^*-^> (DLC) 
1 2 8 ^MtTV^o 

i4 2fi ib«s#:i 4 ofim±LT^&wnfrz®fc*mmvtmmz&tf 

§X^^^12Oi:fH^#:l4O<h^^T|ff®0Ta5^o EI4 3tt, IB 

mm* 140 a*i§pi£u 77^^120 #*issii&# 1 4 0 £#±u m 

mM^y F^l 2 2^J:oTfB®^m^fT^nTV^^ ; &^bT^^)o 
X7^^12 OCO??_hBt(C^^T, XM^12 0 <hfB^#: 1 4 0 

mm ifct8~i onmgi^D, x^-r^i 2 o (D^mMiti^ tmmtm 1 

4 0 £cDg£ltH 1 2 teu 10 0~5 0 0nm|I^5 o 

, ^fB^^^i^se)§7j?*^b7>^^^S«J6^77^i^a5^o ^tttgOA- 
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t<waoT, mm^y f\ s^^k. $>&^\tBwm^Ls\y p&mz&n 

tlSo 

m&mmm\zm&*mwzwtWr<DM&\z\*. m%.&* n^y^iz^ 

-^A#-/Vf F£, T^>-;i/F«l 0 3, T«Ml 0 8, 

±^mmm 1 1 6fs:iffl$ti^»m m^l«n iFei, ^ 
an 2 7\zmmzn&T)i^tT?mm%&Mtfrz>t. t^-^a^im f 

;i^7"<d^«t;v^~^a^-*m f • ^~^a#-a*< F«tN i f 

T^<^>h*X^U-£fflVvrxX/£$±T§f0T5£, ^s©n^§^© 

2 7 tmmi o i to^Tti, s«ioi iznvxmm^i 2 7tf3\~D&t$£.o 
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1 2 7 t<Dmi:u, mmmi 2 7 tMLT±«M 1 1 &m\^htmmx 

itfcM^f^. ^7<7>ttW^i«iCHl 1 0-5 OnmSflnffcS 
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A-©X7^7'J>^iSS 1 0-2 0 nmggW^. ^<DTz.ft 

§ m \z , ^iso^n^^i © r> tc j; o t n- \zm^ &^m&A & *§£^ & o 

kJu «®^t ±T/t-©x7^7 u >^®£#wr &mz, MRifci 
^snfc««i©ij?)» x7^7U >^ffit3Ht©ri^*ntir;T, 

X71'^0X7^7'J >^M^^^^7>^^^>A^^T^*1^^« 
8 



^m^m^iz^xmrnv^mmizt^xoiz, m2(DU^\mi(D%vMzn 

HfflX^-fy^^T, IBM^tHfebTV^ 
& «fc rJt^«SXS^E»»fr ^ £ £ 5 fcfBS!£#© IB £2* u TI< 
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SI UlilA*; b'^l^^t^WTfej;^. Z\<DM&, mfa 

mmzfo<m*m.ommm&^/vx^x%^\ z\om^. mmnmn. ^ 
Mft^nMrniz^xB^ntcwu^mL. mmmmmizm^nx^x 

$mffit&^tsm&\az. mmmmmmmzfa<mu. mwL&ommtmzft 
<M(do%(d, im&(offlmfo\zfa<m\zm^%ufr&?)%. ummfrz 
fmtc.%tmzwm.-&tix^x%^ 0 zwrn-s. mmmmm&vx^z>m&£ 
mmmmm±vx^z>m<D^rtiiz£>^x-b, z^-f y^mnmmwom 

%mmmz^n&uftmmmfe<Dm\zmMhxh£^ 0 

mrc, ^mommm^y^m^y^yiz^x, x^^^mmm^t 
mmut^&M^izte, m 1 <D&ft<D5%£mmz^nz&ft<D&§mmj? 

mz^n^mmm^Mmx^^xmmmmoj&mizmm^nrzmmmm.^ 
yFm?£*ffi%., Mfcftfamt* &m,mmffi\zm*mi<D&ft£, ^mmx^ 

nfam±wmmi)mmvd\z^xm&hkmm\zu%£o\z, ^20^ 
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x ^ -r tit* mft t mmmn^ v^m^t^nx^^^m mm & mj& 
xmt&ffiz.tzhw&Zo 

fom±fe(DmmmRffift\z&^xmmLtc&Bmzf£ x> , x ^-r ^*##*ib® 

*mw<DBwm^y Fmx^mmM-xmz&^x, x^^mmu^ua 
x-rzxnu* mi (Dm^nm^^r^izx^^ ymmM^mm-r^xnt. 

mm*mm^%tcft<Dm&^m-%xn^hjX^x^^o 

xn^/vx^xh^\ 
%rz, ^mcDmmmm^y^mx^-fyomm^mz^x, x^^^w 

mmmmz^xm^hmmm^y Fm z f*%m?%&mw>t%^/vxuxh 

tiz^-DX, mfcftfamz&ttz&R&ft&^nmmzww&Mm-zxm*^ 
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^:iraoT, ^M^M^^tj-^^^^tf^^ta^Sr^-r^x 

0®c7)fgWci:IPJ 

0 4 A£ Jct£0 4BH 0 3 A 43 £D?0 3BCK Xg^iK^TSfe^O^f® 

0T&£ O 

0 6 A&kZtm 6BH 0 5 A*3 £t*0 5 B Jc^< X@Sr^f Sfc^OW® 
07?&£ o 

0 7 Afccktf B 7Btt, 06 A££^0 6BCK I@&iiWr*&8e>©»rW 

0T&§„ 
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0 8am^8bh mwm^y Fm?(D-Mom&&7ss'?mmm'v&z> 

ia0T&£o 

v x a (c& (t § x ^ ^^©ffi^i &^"?$mm-e & %> a 

013^ ^Bj©^i©^ifio^Jc#sx^^yosgjg^^^Jts-x 
inn 01 3\zm<^n*w^tt&<»wmwrzibz>o 

01511 01 4ti<Xg^i^t§feJ6(0#iJffiBlTS?) o 

116(1 01 5E:i<l@^PM?)fc^0iI0t:^§o 

01 7(1 01 6(d^<X©^^-r^fcJ6®fiM0T$>^c 

01 8(1 ^mmvmi (Dmn<Drm\z%&7,?^ ?mm(D-m%^®m 

01 9(1 ^(Dll(DilW«il>X7^^D#(t&tl^A^F 

02 od ^©ii0ii(D«i§X7<»i^n5/\-Ff^ 
02 ki ifmmw,iomnmm\z%%7,7^ ^m^^nz^-Y'Tj 
02 2d nmrnwrnumz^n^mmmiomm^m^^T,^^ ^ 
02 3d tmmfai&±mz&tf&*mn<Dmi(DmMmm\z&z>z, ; 7^ ? 
02 4d ^HH0^KD^ss©^B(c#§x^^^cD^m^m^^ ^m^iz 
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0T&§ O 

M£^t1»Jffl0T&£o 

@2 9n ^mm<Dm3 (Dmmmmjzw^^^^ yomnmr^^. 

0T&3 O 

0T&£o 

@3 3H ^B^(D||4©^O^fc^§X^^^CD^(Dffi(D^J§^T^ 
«0Tfe§ o 

03 4am^3 4bh mm&WKDnwm^y ^m^mm^miz^n 

i3 5A^l3 5Bfl 0 3 4A33<fctf0 3 4 B £M< X^iB^TSfc 
^cDirM0'r^§o 

0 3 6A&i;^0 3 6BH 0 3 5A^0 3 5 B \Zffi< JM&Wmt&tz. 
s6cDHf®0Ta5^)o 

03 7a^^13 7bji mmmonmmm^v K^f©ifs@T*5. 

03 sit mmmm^mmmm^y^m^^mm^^. 

03 9 h mm^ox^^ ^(DjiT^r v >^Mom^(D-'M^-t^nm 

04 OH |HIW#:^#ihLTV^^^fe^§II^Sf5©X^-r^ifBIM 
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im i (Dmmmmi 

i tt^M©^#jc#§x^-r^©#jMa, m2\t^mm<Dj&mizm&x^-( y 
^ma^^t&s^^ash 1 ^o^m^^m-rs^T^s^ 

I7^7'J>^E3 0(1 S^MffiSg 4 2\Z^m KDUft 3 1 QmMX 
$54 ltCjfi^2 0@P^3 2i, 11(01^3 1^120^3 2t©r^CD^# 
^3 3i$flTl^o I1©^31H X7^7U>^®30tttMMl 
0>mz#VT¥fT\Zfc^T^&o H2(DgE5>3 2H X7^7U>^I3O0t 

#©ff^^w^3 3 iz&^xm&LfztiBW: mum) \zt^^^\z, mi 

(DUft3 1 i:MlTl#LTt^o Hi ©g£#3 1 ti2 0^3 2 £ 
1^13 0° KTT^Sili^lK 
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i ©M£*rr5m 30bi, 130a \zmvxm i o 

2Ogi§tT5®3 0ctmW5. S30aliX7<^2 1 ^STa 
[p] (0 2^43tt^£*77t^) ©MffiM^M^tU I3 0bttSm«4 1 
(Dl^Cffit^n, I3 0ctt, X7^7'J >^I3 0©^5I3 0 a 33 J; 
013 Ob^fc^t^W§. 

^JiO^IBfcftSXrK^ X7^7U>^S3 otfcttsiao© 

JBttfcfcCT, £&3(Efc<i:oT, *^T^##2 l^bT!S»**#36^«ns 

iltSLfcck^^ l7^7'J>^S30©Il®i^3ni 1^2 3 
t«2 4i:Sfc^TieS$nTV^o H©^3 105^S»2 3l: 

3^#:©^^®M7jfnI©S$L 005 0 %£TFT&5 H t^. 

S^2 3^#©^5i3M7j[^»S$L 2mm^§ 
o £tlK:*fU ^i52 40^o1^|pJOS$L 3 fit, 3 0~4 0^mggt 
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fpJ<£>:B£) HOU #!)xJ£0. 3mml!^§o §IB2 5©H*}1 

fc££j3~5 nnre&5o 

01t:^Lfc<k5t, X7^7 U 3 0 ©I 1 3 1 

0 £ 1 . 2mmt Lfc^^ttSS^L 1 £&md tM&MH 1 tO^Ci 

£t\ i^Li^io/im^irci^in ^tma^o. 5°, 1°, 10° 

, 3 0° <Dt^(Dm&^H lte, Zrtvetl. 10. 3 9 Mm, 2 0. 7 7 Mm, 
2 0 9. 8 3 Mm, 6 8 7. 0 5 umtU&o 

£fc, I$L1^5 0Mmtbfci^di a£0#O. 5°, 1°, 10° 
, 3O°0tt©^iHlti ^E-tl^n, 10. 0 4 //m, 2 0. 0 7 Mm, 
2 0 2. 7 8 Mm, 6 6 3. 9 5 nmt^. 

Sfc, 1 Sri 0 0 MmtLfci^lCd ftB.0&0. 5°, 1°, 10 

°, 3 0° 0it©mgiHUl ^tim 9. 6 0 Mm, 19. 2 0 Mm, 

1 9 3. 9 6 Mm, 6 3 5. 0 9 

&\Z, @3A^Li8A, 0 3B&^L0 8B, 9 £#!IbT, * 

3Bfc^lfcj;5fc, IJi«7j^x^AtW F • f ^x^A*"/K H ( 
A 1 2 0 3 • T i C) Z?)tSiZ>mfiLl<D±\Z, ^J^«7;^t (A 1 2 0 3 ) <fc D & 
^ffelljf 2£, 5 Mm©ff^Tit»T§o >^ ^M2©±{C, 
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ttT0Tiy-Jl/F^t^7l4^ #ij^.^2 0-4 0 nm<Dmfr\Zte&t 

% 0 )k\z. Tmz/-AF^^yy°m4<Diiiz, m^mm^^moMRm^^^ 

, &-tnm<DBfr\zMlfcr&o MRif5H -WW^7'J >^I3 01: 

IdX-z^^^f S^t^J;oT^*r5o MRif5Htl AMRif, 

GMRlf, $5^ttTMR (h>*)lMiSM£ffl&) mW®^J&#i$lJ&£ 

4©_ht, MRi? 5 t;iMWi:ll$tl^^©III 6 ^, &+nm©J?#. 
ic^fSo Tiy-^F^t77l4^^MRif 5©±C, ffeiiil 

ttTO±^y";i/F^t77l7^ fl|;Lfc£®2 0 - 4 0 nmCDj^fc^b 
, MRif55y"JVH^t77l4 ! 7 ftKliSitt^o ^-;H*3=* y 

^-f^#-^> (DLC) y-^H^t7 7l4, 7 te, X7\° 

^giaoTMblfci^t, ft^mffi^S (CVD) Sl:<fc"3«l^ 

IBTo ) 8CD|gl©Jf8a£, $1. 0—1. 5 ^m<Z)J?^T\ W^JfC^J&t" 
§ 0 T3WKJi8fcJu :©ll©18aL ^^£112 (Djg 8 b, 13 

©I8cWM^o TMI18 0il0i8 ate, ^t-^Mirw;]/ 

OC||3(DjS8 c mi . 5-2. 5 nm<DBfylzmjfc?Z>o I20I8 b te, 
TM«M8<7>M§|^£^J&U Hl©JI8 a(Dm^t^BU^^yy°Mm ( 
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TMS)S8CD|g2CD«8 b43££J^3(Dlt8 cflNiFe (Ni:80l 
M%, F e : 2 011%) ^ i«&l&?n^^*mT&3N i F e (N i : 4 5 
Fe : 5 511%) #£JB^> &o£&K:£oT^J&l/rt>J;V>U ffi 

MbTfeiK ilW^Mra^CoFe, Com 

16^119^, 3-0. 6//m©JI^I:Mt§o 

u) iD&SlIn^HO^ M^l. 0-2. 0 ^mCDj?^&££n. 
2-2. o«n-f £c 7^A§lit§. 0* 

TgUiSI8©l2©l8b*<t^30l8 c«t^^T\ ^tll IS 
^Cie:, SmbfcT^«jg8©H2cDjS8 b*J;^30l8 c £*6&Jg 1 1 

©±^, mmtmxvtz&nz^^yy'Mi mxuo. 2-0. 3/zmcD 

^-r^E>K7-r##— (DLC) m&&z>o f2i^Y^7Jil 2ti 
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mz, m7A&£Zfm7B\Z7r;Vtz£ ; 5\Z, ia&^r ^ ^ 7°M 1 2 GD±«;^T 
, X7^7'J>^I3 0^e.T^ffiI8®I3©S8 c ©±<Z)gB#Jc:#>ttT± 

1 0 a i:itsn§ J; 5 t:itl 1 6 ^l^j 2 . 0-3. 0 umOBmz 
1 3 teu Tllii 8 cdH 3 (DM 8 c <*>±©g&5tt;:^j££ 
nfe3>^^h*"M^UT, TMIM8 0l3©l8c(;git, fi&^ftj 

±gMMl N i Fe (N i : 8 0M*%, Fe : 2 0M*%) M 
mamc&gMmr&ZN iFe (Ni :4 511%, F e : 5 5fiS%) 

t§lfl»MiTS?)CoFe, Coim77XP§ffl^T^^o £ 

^©attB t^MICfe fifel^-fr/i ibTUK 

2£W^fcX^>^T£o ^©^©F^Xy?^^^ $JxJ£ 
, BClj, C1 2 W«X^ CF 4 , SF 6 f©7>yll^©)!jX?; 

m^TzEm^^>x.y^-y^ (rie) m«7;vrf> 

-f#>^ U>^(CctoT, TMSM 8 CDS 2 CDg 8 b£l!tR»l$K:£>0. 3-0 

mz, m% A&^Tsm%B\z^htc£o\z, ±mz, mx^y^^^t^ 

t-;M-hil7§, 2 0-4 0 jum<DJ¥#.te:^JE£U ^CD^®^¥a{tb 



20 



5^^T^T^ct-5^@Hg$n, MRif 5$y-;H^t§T^y"J^I 

& <£^±M«ji 1 3 1. rmmmm 8 <Dmmm^^±mmmm 1 3 
t(Dm\zmn^nrz$m^^yy°mi ^Kth-m^rmmmms^^ 

JHO ££WLT^5„ 

2 4cD*g^texh-A-:n-hJBl 7TS§ 0 

5* (ot, X7^f^it5o ) ^^j^gB^j$nfe^aiA^-*^iB]^»f 
x<^^«, x^-r^*#2 1 tr^m^tmmm^y Fif2 2 t^/u 

A-«, ^BJfc^^§X^-f^ffl^#{-M^t-§o 

n-izMLX, HW3L ^2©SU^3 2 ££^^^3 3£ 

£o Sf§l<Z>SB#3 1* Jf£2©g&#3 2 43<fcr#g#gB#3 3te, mXU, WJgHg 
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£froT* 120^3 2 tI^M3 3 tSMTS. 

^Ji«X-yf>^l:J;oT, XWJ>^30C®30a, 30 

xM^2 0{:^iti»o 

lion v^/Mz&tf&x^^y^ftom^^mnm^fcz* mio\z 

5 0©MR?H i 5©3g^£&ffiL&#£* »^7-f^5 0}C&tt&M 

RA-f b&cklXxn-bA-f h/^#L<&£<£5&;:, A-©WJi£tf 5^&©- 

^^tf>^X"7>6 It, ^©[Ufe^^h 0 >^T— ^;V6 1 ©flS^fc^T* 
7—^6 0±K:^tt£nfc£tt6 2t, e©^ft6 2tMLT7-A6 3 

m A-t^geT£^yfc:>^:7V-h6 1 a§fl/W§o 

^#^gE7 on tejy&£gB7 3 £©^jm&^7 z<DW5&mzmm 

PS^gSI^$nfe3^CDWS#»7 5 A, 75B, 7 5Ci$fLW5o ^Jl 

75B, 7 5c©#r*sm:n ^n^tu ^mso©##s#w (?d kh? 
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^^$n^o z.n\zxK>, /i-iz^n&mikonwm^y «^2 2«m 
inn 01 1 \z^vrzmmmm<Dm&m&<n-M&^7vy?w~e%>z> 

fcse)CD9^T^^^X— ^ 9 1 — 9 9<h, A— ft<^|fc<DMRP!t^ 5<D}gJafit£: 

i«bt7^fax^9 1~9 9%mmrz>mmmms et, h^l&^h^ 

^X~3? 9 1 — 99 ^MW?** 

wz, ii3^bii7$#itT, ^mmmmiz^^T.^^^om^ 

s\y FIT? 2 2 i^Tl^. 

©Il©^3 l^tsMS lA«t^o ^©B#*T:\ X5-f^3B#5 0 £ 
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i»3 3i«t§o ^«IIl:iofcS3 1A«Il®^3 

l£&5o ^(Z)B#^T\ X^-T^^5 0l^^A)^4 l^^tlSo £fc 

OT5 0 a/^/£$tlT^§o 

^ H15tiLfci5II, XM^5 0©l5 0a^I»X7f 
>^bT> 13 0 b$^t?M5 0 bSMtS. £©X^>^K:^ofcM5 
OaHI3 0ai&5. 13 0 at:ftM5 0 bO^fl mtaUmt 

y^/VXmS 0 c ;KDXy^>^gHC$lofc®5 0bM3 Obi: 

ffi3Oat^tl>®3Oc0f$ll fM82~3/im^?>. 
^7^f O0ffl5 0 a^®5 0 b©I>yf BC1 2 , 

Cl 2 i©tM^ CF 4 , SF 6 ^077fflX»X?:ffl^ft; 
ft-f^>x^^>^ (R I E) KU^TfrfrnSo 

<®^«fcoH§il2 5SMf5. §ii2 5(D|^!:tl T;l/ 

x^-r^^5 o \zMhxm3 objfc«i3 o c &m&tz>&te^ 
gusli x^-r^2 o0^©-f!i^7KbT^5o zomx-tt. mmM23 

^^##2 ICDflSSHOJSO. 3mmT$>D, 110^3 1©5^SS^2 
3^^n^g^©^ffiii^©fi$L 1&5 0//mTSD, H§l<Dgj^3 1 
tl20^3 2^0&tM0»r T&D, |fi|Hltt2 0/imTfe?)o 
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t&o £t\ 019 £#HBLT, ^ H v>A;|/7ir>X*U 2 2 0 fc^^TlM 

/W-fe>^'J 2 2 0H X7^^20t, £©X^^2 0 S^ttWfc^fTT 
5W>y3>221iSi^.W§o tX^>ya>2 2ni iitfXf 
>kX^fCj;oT^$tlfc««^»D-HH-A2 2 2, HOn-Ktf-A 
2 2 2©-ffla5l^te»n5t*K:X7-f^2 OjPg^SfU X7<^2 0 
g&gfigf&#7L5 7l^>"V 2 2 3 i, P-Fk-A2 2 2 ©«g&tf£tt£ 
nfc^-X^V-h 2 2 4t§fLT^5. ^-X7>-h 2 2 4ii X^-f^* 
2 0^A-Ft^X^ 2 6 2(Dh7y?mmJjfox\Z&mZ^&Tz$>(DT?3 : '^ 

7-A2 3 0 ^ £07- A 2 3 0 ^Ilt^Xni'jl/t^tSrtbW 
-So 7V^yf 2 2 3!:^T, X^-T ^ 2 0 #t&Dtttt6>ft5gB#fc&, ^ 

H^>/t;i/T-tr>^U 2 2 0H 7^faX-^(D7-A2 3 0«D# 
It^nSo n©7"A2 3 OKl^y F^>/i;i/Tir>^U 2 2 O^MftWc 
fcOHA^ H7-A7t>^»J tmins. M07-A^ttS^tU 
^^0#7-AIIA7 F^>A^7-fe>yj 2 2 0 Sr^DflWctxM'Vy FX 

t>7''JT11 7"A2 3 0®-Sg|HA7 Fy>A>7t>7^J 2 2 0^0 

n-f;l/2 3 l^t9#tte>nT^5o 7-A2 3 0©«dl 7-A2 3 0 
£®i&gftK:^T£fc&©W2 3 4i:®D#^^n^.iS^2 3 3#t£tt£> 
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U25 Ofct, *fic£)y-A2 5 2 $tmtUyy2 5 lS^UT^o 
(DT—A2 5 2 kite* itifcO^y H^>/t;i/T"fe>^U 2 2 0 ^\ TaH/^HflPI^ 

-A 2 5 2 teU ^X3^JR-^0^i^53^f^2 5 Stm 

m^&sn&o A-Fr^x^gin xtf>F;i/ ; €:"^2 6 lKu&otttt^n 

fc^&*5C©A— Ft^X^ 2 6 2£^fLWSo ^A-Hf>fXi/ 2 6 2U\Z, 
A-Ff>fX^2 6 2 $^Tlt^I1-?» J; 5 C 2 -30X 7 ^ ^ 2 O^M£tl£ 
o |-fX3^J^-^H A>y HX^>y^7t>7*U 2 5 0©a>fJP2 5 

X^-f^2 0£i^<^y HX^y^7t>7*'J 2 5 0 *5i;^7^^X-^te: 
, X7^f^2 O&^TSt^lCA-Hx-f 2 6 2l:MtTfii^T5. 

I0A-h*r>fX^gitH 7^aX^iaoT, X7<^2 0$A- 
F:fVX^2 6 2©h7y^*»f*lRlfc^ib$i3:T, X7-f ^2 0§A-Ht^ 

x^ 2 6 2^tixiis^t§o x^-r^2 ottsn§wiA7 ra, 

fB&'v.y Kfc:J:oT» A-Fr>fX^ 2 6 2 ^tit#g£fB3iU W£^yF^J;o 
T> A- X^7 2 6 2 irfH^$tlTV^^&^*rSo 

^Jd, 02 2£>£^02 3£#i*LT> *^(D^JC^^)X^-r^2 0 ©f£ 
ffltM^^Tii1-§o 02 2t*gB&&#4 5^IhI^UT^§^€©X^^ 
^2 0£DtI^*tliffii. 02 3«fH^S#4 5^#jhLTV^i#©X^^ 

^2 0(DVtm%fR*rwmmx&2>o 

0 (Dm 2 <Z)gB5> 3 2 3 3 £ D fc^CSKASS 4 1 fimUMfo 4 5 S 
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XWJ>^I30©^1©M31H f3IM#:4 5©®l:^l/Tll 
^ffid^^o IBiWM 5#lEl3teLW£P^ ^ 2 3 2 ifB«#4 5 

^5|fU, X7^7U>^I3 0 ©H 1 ©§B# 3 l/^fB«£#:4 5©Si^bT^ 
frfcfc^Ji&fclfci, H§2©i^3 2ifB&«#4 5<Dmt(Df£T%mte. H© 
gfcft3 1 £fg2<Z>BB#3 2 £<D£rf-^6> <h#b^c u©tt©I 1 (Dgfcft 3 1 
£IBi9£#4 5©®t©ri©EfiFH»5 nrag^T^S. £ © <k 5 &IB&1&# 
4 5©0feBf£:m*£X^^##2 KDgfS-fcJ:, X7^7"J>^I3 0 (DEO 

ib§»# 4 5 ^mte^ti^ £«Mt#ti \zm=x^^> mz, x ^-r 2 1 ^ib 
mzm®mfc4 5<Dffift<Dmn%o c<d&?\z, m^3 3h mtH©^h 

©i^ftii^tt^o 

^3 3\Z&^X^mm&4 5©I!:ittt§o t<Dtz®, qt&OT,?^ ?\Z\k 
^T, X^^W2 1 £ie&$R#4 5CD®^©SMffiW#S^^$<^:D, 

x^-r^*#2 i hnm&WA: b(Dmh(DmmmMi^i^\zr\^<u^> 0 fct 
, ^nmmmizffi&x^-i?^ o\z&n\t, tmufai 5©in^tsx7>f 

^##2 l©g$4£>lli&<^ fB@J«#4 5©®^£©X^;$f##2 1 ©#Ht<h 

ib#®#4 5 £<Dffim\z£~Dxmmm£4 s^mmmm^y \*m^2 2©ta»* 
miz, ^mm<Dmm\zm^7.y^y2 oiz^mt, ^moxy^yizit^x, 

fEM£#4 5(D&±miZ&tfZ>X^-1^fc2 1 £|BMiWfc4 5©@tCD^ftfeM 
«*t##K:/jN3<fcS. tot, *^-f ^2 0 ifB^M#:4 5 £a*«**r*££ 
&ffi±-?2>Z\£&X£Z>o 
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ft4 5dWl/Tt« XWJ>^®3 0©l2«3 2il StMfcft 

0 ^(DtzLtb, ^mM<Dmmizm&x?^y2 o\z&n&. ie^jswm s^tn^b 

XT^TU >^M3 O(Di20^3 2^, fSM^Cvy 2 KJt^TfB 

X£<£0«g/M/&#£* X^-T^2 0 tBB®«^4 5 t©«^&^Jht-§^t^ 

&4 5 t(Dmm&£.vmm\z m±t & £ t an? # s . 

ie^#4 5 t<Dmmz&~DTtmmv£4 b^mmmm^y f^2 2#wrr 

x^-X£i&g/J^£££an?#£. 

^^2ooiii^A^ 2(-^tj-^^m*©»©-M^^b^fe0 

•2HZ>Z\£tfnimztSLZ>o 

z\(d&o\z, *^ffi<Dj&m\z&n&. iii^AyFif2 2©^AyH^ 

tI?)X7^^2 0^fflV^A-FxVX^gMO^D^fSl±$'&^-i:^Tr 

#5. 
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ST&jfc-r S»£KJfc^T, XM^2 0 0X7^7 U 3 0 0ff^£WI^ 

It5 - # ^ >A£^fi5tf £%£rK:43tt§^JI'&0 

fcife5r?#, X^-f^2 0©^® 9 £ffl±Si£* ^^2 0C8 

^©^Mii^©^ l i mmm 2 3 ^©^imt? ft0S£ l 0 0 5 
o%KTif»5utmui. cnt^o, tmmv£4 5<D\E\&mz, mmm 

g&#3 X^-T^##2 10X7^7'J>^ffi3 Otl»i©I^tt 

fcJ:5aittT?»oTfci^. H2 5l^tfcXM^2 0tt, X7^7U>^ 
13 005^0120^3 2f)\ X7^»2 l(DX7^7>J>^I3 0t 
«H»JJ0®^bT¥tf^oTl^ o H0^3 1il X7^7U>^H 
3O0^0IW»3 3^^TSffibfcta^i-^S<fc5^ 120 

^32 izMvxmmvT^&o m 1 3 1 tm 2 0^ 3 2 t0^i 

ett3 0 o £tTT»S^t^SUi. 110^3 105^^2 3 

\Z^n*mft<»®.%MT&%fo (0 2 5H^t5fe&^) ®^L2H s& 
2 3^#0^aM77[SJ0^$LO0 5 0%^"FTS5ut«l^. 0 2 
5 K^UfcX^ ^2 0 0^0ffi0«^> H 1 iC^bfcX^ ^20 <h|tl#T 

02 5fc^UfeX^^^2 (HC^T, X7^7U>^S3O012 
©&#3 2£^Mdl0¥M<^ 1101^3 105^S»2 3 fc^nsSB 
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^f, I^L2$10ymtLmdl Mfl^O. 5°, 1°, 10° 
,3 0° 0tt©ilfiiH2{l ^tl-^tl, 0. 0 9 Mm, 0. 1 8 Ainu 1. 

7 6 mhu 5. 7 7 /imtftS, 

^c, l$L2^5 0wmtimdl Me^O. 5°, 1°, 10° 
, 3 0° ©tt©tftiliH2H -^tl^tl, 0. 4 4 Mm, 0. 8 7ftm, 8. 

8 2 Mm, 2 8. 8 7 umtf£Z) 0 

£fc, fi$L2£l 0 0 umtLfzM^zn, Mm9&0. 5°, 1°, 10 
°, 3 0° Oi^©iliiH2H ^tim 0. 8 7 Mm, 1. 7 5 Mm, 1 
7. 6 3 Mm, 5 7. 7 3tfmi^. 

u>^®3 o^, Jtjra#3 3&^nmmz&^Tmj&znfcimi<Dw&3 5£ 

0#u ^#gB#3 3^M^fc^^T^$tlfc:tH^3 5 5 ££££9 

, miomm^mmizit^x, ^^^^2 1 tiHiwM saymhvmm 

02 6iC^bfcX^-f ^2 0(i#fS2 5Stt, OT3 5«^CD#Mjl2 5 
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(Dmznt>n. umm2 b^jiy^->^^z\tiz^^xm3s 5§mts. 

^M2 5©^^7^^2O0SI^Ttt 1H13&3 5SMt5Iitt, ® 
3 0 a- 3 0 c&ft&t&JMOWiZftlDn. 3$Xyf>Wut 
fc£oT[HgR3 5 5MtS. *^S£<Z)^B«§X^-r ^ 2 0 ©®Bg?jl£©^ 

^ti^-t^o 02 mummfe^ s^m^vxi^h^, &£Tf$&&m&4 5 

J;^fBMW£4 5^#jhLTV^^cDV^ni^^Tfe, X^-f^*#2 1 ^\ 
XWJ>^I3 0©^^7>3 3f;:£>^TfBiW*:4 5 ©Mfci&ftfebT^S 
o X7^7 U >^ffi 3 0 ©II (Di^ 3 1 ^ 2 ©1^ 3 2 fi, ^tl 

Mf#4 50ll:tbT«<. 

^##2 l^SfcfBMBM 5©®tC^LT^§<DT, X^-f^*^2 1 #t|B 

^#4 5©®t^MbfeD]iinfct)-r^^tfc«fcsx^-r^*#2 1 <tiB« 

#4 5 i©«^CD^$|^lhT^^i^T^§o 

icfc, *il(Z)fIti^.X7'f ^2 Oi^tlil X7^T'J>^ffi3 0^ 

m^u^3 3&^t$m.mz&^TMf&zntz.w&3 s&m-tzox, miomm 
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So 

2 0 «t 0 feimx^-x£iSii/Kt£ z. tanr^s £ tfrz, mi ommmm^ 

Rjf^C&£ 0 *<Dm$k. A-F^rX#g*Z>^@D£J:0ft±2it£;i 

7^7'J>^I3 0H ti^tt5l3 0a, 3 0b, 3 0c!:ioTM§ 
^fflfl^LTl^o *^Mc»JiT«U ^CDtafl^ BB»j&#4 5#lelfcb 

im3(Dmmmm] 

mwA b^m±vx^^>m(D^~tn\z^x^, x^-r ^£#2 ia*is#i&#4 
mmB2 3mmmfo4 5\zfi]<mizftmt5rLT^z> 0 fit, i&^2 

4©fBM£#:4 5 \Z\^<mS 4\Z. X«g&2 3©fB»l#:4 5 \Z\5]< M(Do %(D 
, ®3 4l«t§^ t^Il©^3 1 fB&i£#4 5j&>e>8l 

n&&S£BE«£nT^5o S3 4I1 X7^7 U 3 0 

o 134^1(0^3 li«ti©^$Rlil 3~4nmgM§ 

g&#3 1$^OT3 lA^MtSIgH^Vit, X«§£2 3 iffegmP 2 4 <7>£g 
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2©lM<^t^l^#T&£o 

Tte, IBIM#4 5^0febTV^f^ X7^7>J>^I3O(DI10^3 1 
&&Z*mR&ft3 3mmUfc4 5©W;tttt§ 0 «5ti2 4 0 

fB«£#:4 5fCfa<®3 4if2«#:4 5©Mi©^©m«i^ R 1 \zmV<* 

t> , ^mmmm-^u, mmw. 2 4 <DW.mw±fa 45{c^<m34 tetBiu& 

#:4 5CDM^Mb&^<Dl!\ ±j£<£>cfc o i;:^X^-X£S£>T/J^ < Lfcrt* 
iSJ&iS^'v.y FSt^2 2«fSM#:4 5 ©Mt^jHsU^^., tot, 

2^fB^#:4 5\zmkT%Z.h\Z&Z>mWm$&\y 2 2 

mm%w-A s^i&tiiVT^&miz&tt&x?^ $2 o&gmu. 03 q\z^l 

7U>^ffl3 0 (£>^#^7> 3 3 ^^TfBiTOM 5 (DM(cS»T^>^#Ta5o 
o ^©jSkfH, A-F^VX^7^SO^i9SrJ;D[^±$-&§-t^T^^ 
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*mM(Dmmizmz>x7^y2on, msomm^mmtmmiz, mmimi 

V*, ba>U X7^7U>^I3 0H itJ^#3 3£^?m^iC&^TffM£ 
ntzm^mUS 5 §tbt^5, 03 2H^b^JTil MS 3 5 te^ifi&A 
S4lSTM$ntW. 03 3^bfc#tm, MSG 3 5 3 3 © 

T&mz<DfrMm-£nTte2>o SlZ^LTzM^U, X7^7U>^®3 0(DJ^ 

2 l^f5ilS#:4 5O®tgiLT^^0t\ _hfB©Cnd^< IB&^# 

fc, 03 3HSb^5};> X7^7'J>^®3 0©SM:*^TX7-f^* 
#:2 lOX-ryMDt^uii^D, X^-f ^2 0 £&&mfc4 5t©ff^ 
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mm^iz^xmmtn^n^mmmm.^y H:fe»5ut^t?> 0 

fim^Mft\z&^xmmLtc£hrimzf£z>£.o \z, m2<Dm^nm 1 <d^\zm 

mmmmm^omizmm^^o fox, *mmz&nte. mmmm^y^mT, 
mmmfc t(Dmmz£~D xtmm^mmm^ v h xmrn-r z. 

r B i> Mwm^v Fm^&$mmtk(Dm<Dm<izmmvt£&t>* 120^, 

#2»lt tilB#^#:OS td^ftfe L , fB^^^tu^ b T ^ S Pel tefBH 
£B#^, ^^^M^fB^^cDS^^bTfe^^o Z\(DM^\ZU. UU. 

mm±vT^&mmmmfa(vm\zmmv, mmmmm&vx^&mmm 
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Z\£&X%Z> 0 

&Tz. ^mmommmm^y^m^^^^iz^x, ummmmfeLx^z 
m&&mmmmm±vT^%m<D^rtL\z&^Th, x^^y^mzm^m 

mm^^n^m.mxmmmmm^mn^xoizmmm^o)mizMvxm^x 
fcj^o z.<om&\zte. 7>^y*mmmmft<Dm\zmMvfrr>mnrz?)?z> 
z\£\zx^^y^y^£mmm^£(Dmmom^m±'r^z\£^x^^ a 

^tz, ^mommm^y^mx^^^iz^x. mmifamiz, m^Mft 
^t^mm\z^xm^nrzmm^vx%<}:v\ z.<Dm&iz\%, x^-ry* 
fo£$zmmfeom£(DmM^m%'}^ <x^, ^<Dm^ x^-r ^fo£tmm 

mz&\<m&mvmm&s.^y ^m^orm^^mmmb. $mmmz\^<m 
^rnvmrnm^y Ym^momwM£^^ mmmmmmmz^<mu 

^><fc o fe, mm%m^^mntz.&mzuw.^n.x^x-h^ 0 z\om^\z\z, m 
mmm(Dmi(Dm^(Do^mum\z^n^m^mmm^(Dm\zmm^^ 

mmmfc<Dmzmmir%wA(D^i)i, mmmfo&mftzmnzmfto&z 
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tinj<0ti> mm^mmmmz&Kmoo-ho), mmmmmmmzfaKmiz 
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=1= 
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^7 V— A 

fcliU iufBfBit^#^IIl3fcbW 

6. jtufBX^^WWu ffjfBfB^#:©®^^iin§Btt, tulB^#^^ 
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8 . MfBf BIM^^IbIIe; b T -5 Pel 43 iKtuHB fB^^^^^ih VX^&TMW* 

#iasts#fr e> ins <k o \z&&mwm izmvxm <zh zumt-Tzmim 

10. MfB^MftMWu MBB«lM^*^««fc^ViT^$nfclHIBUS 

11. MfBX^-f^#Wu tff|SfB^#^f^<®«:WbtrffB^ra^^ 
^£>T:N&£ft5g&gB£, tfifBfB^#^|^<@S:Wb|f!f3^ra^^ KiH 1 

12. MfBffi#:Mft®^ tfffB^^^^M^fc^^T^^tlfcM^ 
U MBta^MfB^^^^^nTV^-ch^^^t-^M^l lfBHc© 

1 3. ffflBX^-f ^fttt, Mic, tfjfB*^*5J;^lfe^©MB#^^f^< 
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3&lgl lf3«cD^m^^HfflX^-f^o 
1 9. [HPlfeT§fBiM#K:^ 

jSte, MfBSm^tm^^jfi^miOS^t, ffffB^»5tA^^3a^m2<D^<h 
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^-r^ffl^^if^-r^xg^^^-ii^mit-^ii^i 9i3m©*i!^ 
21. MiBx^-r^ffl^^unx-r mib^m^®^ mmmumw 

2 2. ffifBlll©^<hm2 0^^O^T^«3 0° J^TT*§eitSr#m 
2 3. fufBX^-f ^fflit#£iraXT %X@te> IffBB^^M^^^SMfB^ 

^^^M^^ia^&^-r^xgs^-i^^mt-r^it^i 9i3a© 

2 4. fufBX^-f ^*#£&£i^H3u tufBfB^#:^lS]<ffl^WbttIIB«^ 
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2 5. MIBX^-fyffl^SJaXfSXa^ mmUM&3-y3 L >tf~$~Z>Z.£ 
tioT, Mia^^®^^^5MIB^#^^^tr^lc:TO^^-rsx 

2 6. tufBX^^^ffl^^JOXT^Xg«, ffff2»«^J:^lil^CD#f2® 
^#:{CI^<®$«^^S^?f^T^X@^tf^t&#mi:T^if^2 415 

2 7. MSBX^-f ^ffl^#£JnX*r5X=gfck ffff2#M?rX^^>^f 
ti^T, MI2^Ml^@}c43^^tufB^#^^^^^ta^^^T§X 
@^ti'^<h^#i5tiT^>if^Ig2 6f2*£©MIS£j5/\^ FfflX^-T^cD^B^r 

So 

2 8. jtuf2^tMte, 7J^WdWt : E>F7^^*"^>iD^ut 

2 9. tfIW2l6^©H2M#:tr&I< MfBStRBP©|B&^iC|Bj<®©"5^ 
<7X ffifB^^(Df2^#:^^<®^^t-^^<±:Dfc, £*n& 

^2 412*©^^^^ FfflX^-r^CDi^t^ico 
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